in measurements of serum nickel has beeii stimulated by the report of elevated concentrations of nickel in serums of patients with myocardial infarction. Using a spectrographic method for semiquantitative estimations of nickel, D 'Alonzo and Pell (1) have observed that serum nickel concentrations were greater than 50 g./ 100 ml. in 19 of 20 patients with acute myocardial infarction. The differences between the concentrations of serum nickel in patients with myocardial infarction and in control subjects were highly significant (p = 0.000002).
Based upon these findings, D'Alonzo and Pell (1) have speculated that nickel may either be involved in the etiology of myocardial infarction, or that an enzyme containing nickel may be released into the serum following myocardial infarction. As a preliminary step in investigation of nickel metabolism in myocardial infarction, a spectrophotometric procedure for measurement of serum nickel has been developed in our laboratory. Previously, the technic of Kinkaid et al. (2) for the determination of nickel in biological materials was modified in order to increase its sensitivity by approximately 10-fold (3). Further refinements in this method for nickel analysis are described in the present paper which have resulted in an additional twofold increase in sensitivity, and have enabled measurements to be made of the concentrations of nickel in serums from normal subjects.
Materials and Methods

Principle
Samples of serum are lyophilized and the dry residues are subjected to acid digestion.
Nickel 
Nickel Extraction
Each digestion flask is cooled to room temperature. Add S ml. of citrate buffer A and agaill cool the flask to room temperature. The contents of the flask are adjusted to pH 8.5 by addition of concentrated NH4OH.
The measurement of pH in the Kjeldahl flask is facilitated by the use of a probe-type pH electrode. Add 3 ml. of dimethylglyoxime solution.
The contents of the flask are mixed with a "Vortex" rotatory mixer and then are allowed to stand for 5 mm. Add 3 ml. of chloroform and shake the contents of the flask for 1 miii. In blood samples which were grossly hemolyzed, the colicentratiolls of serum nickel were as much as 1.3 g./ 100 ml. higher than in coiltrOl samples.
The concentration of nickel in a sample of serum which was allowed to remain in contact with the blood clot for 8 hr. was 0.8 pg./lOO ml. higher than in a control sample of serum which was separated from tile blood slot 30 mm. after collection. On the basis of these findings, it would appear to be important to avoid hemolysis and prolonged contact of serum with the blood clot.
Digestion of Serum
The Nickel concentration (mcgm. / 00 ml) urements were made at the absorption peak of nickel bisdiethyldithiocarbamate (325 mj.) and at 2 background wavelengths which were equidistant on either side of the l)eak (293 and 353 mi, respectively).
As shown in Fig. 1 , a straight line could be drawn througll tile absorbance readings of "blank" samples at 295, 325, an(l 333 mnj.
As illustrated in Fig. 2 , the calibration chart of absorhance versus nickel concentration was linear with quantities of nickel ranging from 0.5 to 2.5 g. per sample.
It may be noted from the relative slopes of the calibration curves that tile determination of nickel by the present procedure is more sensitive than by the previous spectrophotometric procedure
or by the atomic absorption procedure
which is used in our laboratory for measurements of nickel in urine.
Sensitivity, Precision, and Recovery
Under the described conditions, the grain atom absorptivity at 323 m was 37,400. 
Measurements of Serum Nickel
A frequency-distribution curve for the coilcentration of nickel in serums from 23 normal persons is portrayed in Fig. 3 . The subjects were 9 male and 14 female technologists, age 20-35 years, who had no occupatiollal exposure to nickel. The mean concentration of serum nickel was 2.2 /Lg./100 ml. (S.D. = ± 1.8), with a range of 0.1-7.7 g./ it is anticipated that measurements of serum nickel may furnish an index of the severity of acute nickel poisoning, and serve as a guide to the efficacy of chelation therapy.
In addition, the procedure may provide a means of detecting chronic exposure to inhalation of nickel, a condition which is associated with a high incidence of cancer of the respiratory tract (16). Measurements of serum nickel in patients with myocardial infarction and in experimental animals exposed to nickel carbonyl are currently being undertaken in our laboratory and will be described in subsequent publications.
